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BAEL Y 1950 &tz gt EF AEFLARER LA RER
Higd 02 A AZERET > ¢ 43 MEHL4 > 78 L 5B s
P& 2001 # 22 féfﬁﬁwf%m 10,263 =7 » A & 204, 724 Fv*ﬁ’;lﬁé_fi 5
REBCEBAES FIFCHY 3 EE RS 4,617 21 A EE 108, 629

N —‘—(1) o

% FJC(MS) % gr_ikﬁfgg’\ pH & 6.5 = y%»’r;,,,gr o2 ﬂi»m
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I 1986 & AT R E i TiERY UEEAREFT R EZ N ERHITEFE
PE AL FEERI “P;L A é%i*piz'l?:?#é (Y12 2¥EL )
ZRTEHERERTRT NP BRE AL - ) SRR 2
Ery AL 22249 #B N 5 151 9%’P % 0.12-0.27T% - K %
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AR SR A S SR F R ESEE: S LA ] %‘H’Lz“ﬂ %""ﬁﬂ o %
ERMB Y (o231 40) ft—?f%"ﬁ» HaERER ZHEERNE
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A PR ETFZERNLINF AFAE TR
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FAERLTREP SR TR E AR L EY R AR ER PR
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HAEDEFEL FETE AR L2 3L AREMA RS

PES-EPRLARREZET AL - S5HT AEFFIZ 2 pl BFF
4.3-7.2> B¢ 5 ™3 5,05 3 #F 22 0.74-2.21% > & 1 oo 2 4 230
2.0%: 3 xh‘&/‘ﬂ 46-135mg/kg ; 3 »xitde 7 £ 46-198mg/kg > 7 4 it
80 mg/kg ; 7 »xii4r 7 £ 194-4, 250mg/kg » F 3 fi<>t 500 mg/kg ; @ F %
e 79—503mg/kg° BEOmE B 2R EE R B R
BRIAY )FEBPFTEH/RT 2 -HaRF - EIFPTEE Y *Jﬁ%
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FAE2ZApH A 47 o ﬁéﬁ’v kijﬁ-é’fe’&\;ﬂ-1%év\;§¢,%)§#[§]p N
0.79-1.30% - P=10.09-0.18% » K=0.35-0.73% > Ca=10.57-1.13% > Mg
0.28-0.40% > Mn=182-409mg/kg > Fe=35-254mg/kg - th < & #7372 1. j7 &
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Table 1. Soil chemical properties of 30 litchi orchards located in central Taiwan.

E Sl JEA g

Ertzg5ipd R
FIRAER 0 A A K Bl A

Bl H 5 & wrar

p

[tems pH 0.M. |Bray’ s P| Exch. K Exch. Ca | Exch. Mg
<5.0 | <2% |=25mgkg'| =80mgkg" | <500mgkg' | <80mgkg"
Percentage of| 85 80 60 5 74 70
surveyed
Orchards (%)
Source: % @ir%, 1998°"
22 AHYNE FRESRIAEKABTHE A SRR L THES ER

Table 2. The ranges and means of nutrient concentrations in leaves of Hei-yieh litchi
and No-mi-tzu litchi at anthesis (from February to April).

Nutrients Hei-yieh | No-mi-tzu Nutrients Hei-yieh|No-mi-tzu
N |Range 1.48-2.60 | 1.36-1.90 B Range 6-67 11-41
(%)|Meants.e | 1.9740.24 | 1.64+0. 14 |(mg/kg) Meants. e 28+13 1847

C.V. % 12 8 C.V. % 45 37
P |Range 0.06-0.12 | 0.05-0.12 Mn Range 42-889 | 15-894
(%)|Meants.e | 0.09£0.01 | 0.07+0. 02 |(mg/kg) |Meants.e | 375+263 | 259+192

C.V. % 16 21 C.V. % 70 74
K |Range 0.39-1.15 | 0.22-0.82 |Fe Range 56-196 | 44-108
(%) Meants.e | 0.67+0.19 | 0.41+0.16 |[(mg/kg) |Meants. e 102429 6£15

C.V. % 29 40 C.V. % 22
Ca |Range 0.20-1.85 | 0.22-1.71 |Cu Range 5-31 3-20
(%) Meants.e | 0.82+0.40 | 0.71+0. 34 |(mg/kg) Meants. e 1145 T+4

C.V. % 48 48 C.V. % 41 61
Mg |Range 0.16-0.75 | 0.16-0.47 |Zn Range 10-39 6-21
(%) Meants.e | 0.36+0.13 | 0.30+0.09 |(mg/kg) Meants. e 2145 1043

C.V. % 37 31 C.V. % 27 35
Source:1. % @i=%, 1998“"

2. Hei-yieh litchi orchards: 22 locations and No-mi-tzu litchi orchards: 8
location.
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55 (Syzgium samarangense (Blume) Merrill et L. M. Perry)® 2 5
kL E o Zwax apple % A 1T X %d A p Nedslx 28 R EF
WORRIAN AN RGP 1076 EA A FH 4 A B R AE A Y
PEFIAABE > A ERBEF ST A GE (G0 T2B%R, T L
?Jﬁﬁiié’ﬁﬁﬂﬁ*@ﬁﬂo%MEii%ﬁﬁﬁﬁgSO%A@,
AEE034 o B AEF FEALRA R G H 7,227 205 2 £ 82,502

N —v‘(l)o

525‘&%#—&'}15‘?#%% l":i I8 %5 W’}ﬁ‘g‘xih;IEFé,‘%{,,u;}f
HAwm Iz E Y ot BA VR R E5H 28
CEEFFOYERR S ER s o 2L EGAMFE E 5 800 25
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EAVEUZSFIFAEZE YA 220 2R B ER » B
Fom 1l P FRZ L EE LR BEN A E Y 2R E S
1.56%0. 11% -

s 2 o R 280 AREFFMZ 2 HEEY > BEASHLEY A
I PR B RREFL LR T2 EYAAS LR L 4 o
BRSNS R BEHRED Z AL A2 (B R EHEPRS 2 &
FOEIRE pren B VI 2 RET AR o

Vg 1005 3 1997 = & Bt A KAV M) e 3 R ES R
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9.25Brix > @ = & % % & 6. 75Br1X, Mo AR A P e AT B
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By g F LR HAESE 09.2-118.5 2 5/ o A
ER ‘l“g.’ﬁ%}k‘w’ﬁ@ﬁ'lﬁﬂﬂg&ﬁ“fé’ﬁor,;;u"%ﬁ%d,w:,\.d\m—g i E
[T S P L L

%23, EFEHEGFETRE BRESPEEZBE
Table 3. Effect of the rates of fertilizer N on the sugar content, fruit weight
and yield of wax apple.

Rate of N Sugar content Fruit weight Yield
applied (“Brix) (g/fruit) (Kg/tree)

(kg N/tree/yr)| 1985 | 1986 | 1987 | 1985 | 1986 | 1987 | 1985 | 1986 | 1987
0 5.93 | 5.19 | 5.69 | 78.6 | 73.5 | 84.2 | 82.9 | 105.1]| 66.4
0.8 6.08 | 5.26 | 5.61 | 77.4 | 74.9 | 85.6 | 99.8 |106.2| 66.3
1.6 5.86 | 5.19 | 6.02 | 79.9 | 72.6 | 84.4 | 86.0 | 103.4| 70.5
3.2 5.97 | 5.67 | 6.57 | 80.0 | 71.2 | 8.7 |101.5] 99.1 | 64.9
6.4 6.35 | 6.30 | 7.75 | 78.4 | 61.7 | 72.0 |102.7] 63.8 | 51.9
LSD (5%) 0.18 { 0.15 ] 0.21 | 3.4 | 3.5 | 3.8 | 184 | 11.9 | 8.5

Source: #EAHE%E, 1992V

24 WRZEFESRAFFTRRFF
Table 4. Tentative optimum ranges of leaf nutrient contents of wax apple.

Nutrient| N P K Ca Mg Mn Fe Na B Zn

S

ffffffff %) mg/kg

Contents|1.25-|0.10-|1.15-|1.60-|0.16-| 70- | 100- | 180- | 40- 30
1.50 | 0.12 | 1.45 | 2.00 | 0.20 | 120 | 150 | 250 80 -50

Source: Ft ~ 1 > 1989 ¥

h -~ BB

% # 1= (Annonaceae spuamosa L. ) T § 2= f 2 #F APV BEEE

&+ RAMN e 2 a FR¥E » ¥ L sugar apple 2001 ﬁi%i%*?fﬁ
oA 5,527 2> ARE 42,680 20 N EAFEARAT HAE S
54,464 2> AE 5 31,388 e Pl ERREMAYG D wEHE - s
BBREREFRAE I BEE AP EE A NG ERSEAERERZY
R AN S R EA L ERois B

EA TR M EE R EALNRT L S A E PR AL TR
dor 1 pHiEw adF 6. 0-6.5 2 B o iRypa £ 84 SR % e 2 1996
g £p U0 f 5t - R FHHERA0A D c HEWELS LA
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B3 2-3 % KE* 20%-100%-20% 5 6-9 * s 70%-0%-40%; @ 10 ? s *
10%-0%-40% - ¥ ge< £ e s2 = % i FE B Y ARDE2Z R 2 LR & 12
D AERARRE TR I A E 8 £ A REER PR
6. o

P R EA A HERE LB R A RS LR R R TR L
Mo kA R p AR AN T RAT B SETAR S S %
T00mg/kg>m R %2 * %2 %4 5 30mg/kg (# £ ) 900mg/kg (52 £ ) »
57 ,%,i%&«:}]%‘l‘f e T 0 0.3-0.0%%F 4T 2 RERAT-RIA R TR G W o IR
BT A - FTHAEVFEREIAMI TR AR R AR EYELERR
Flo SV REEA B REERZ FFE VR ERBEE ST 2025 3 E
R hd BTG S c FHEENR ;%Eﬂffﬁiii’xii (CHXkR 5 7,000mg/kg ; @
4 (Na)z 1,000 mg/kg ™+ o R "Wi g A E P HELRARR S
0.26%~m 3 B Flzo % 38 % 4 E 42 £ 4% 5 7.8mg/kg~ 2 154mg/kg »
Bt R A2 200-350mg/kg 2 R BEE R 0 ¥ A B BILEE 2 EZ 4R
Hk o
25 AEAE-E2RER
Table 5. Recommended fertilization rates of N, P:0s, K:0 (g/tree/year) for sugar apples

in Taiwan.
Tree age| Recommended fertilization rates of N, P:0s, K:O (g/tree/year)
(year) N P:0s K-0
2 100-150 100 100-150
4 350-500 200 250-500
6 450-650 300 450-500
8 700-1, 000 400-500 700-1, 000

Note: 1.Source: {435 £ p » 199607
2. For sandy soil or gravelly loam soil, the amount of N required should be
increased by 20-30%.

36 FEEEREAG LR EH

Table 6. Optimum ranges of leaf nutrient contents of sugar apples in Taiwan.

Nutrients| N | P | K | ca | Mg | M| Fe | Zn | cu | B

Contents —(%) mg/kg———————————-

Tsu-lin | 2.80 | 0.13 |0.80| 3.50 | 0.30 | 80 50 15 T 30
-3.10{-0.16 |-1.10{-4.00| -0.50 | -160| -90 | -30 [ -13 | -80
Pineapple | 2.70 | 0.12 |1.30 | 1.50 | 0.25 | 60 60 15 8 25
-3.10/-0.15]-1.60{-1.80| -0.45 | -140| -100 | -30 | -16 [ -80

Source: F&% - 1989“Y
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e B B (Zizyphus Manuritiana Lam) 3 RACEFRZ £ S8 & &
jujube > 2001 & > &2 £ e fHF 5 1,679 27> A E 22,916 o0 H P 3
By w4 1,470 280

SEZERBY RDETIRE A3 1007 3 1999 E BB B RiE
ﬁlma? %L648ﬁ4£w RS EE R R R ERL AT AR

+tRiEE 120 27t ’kﬁF%#ﬁ@%ﬁﬁ*‘*%’”“’“"”t’**”“%iﬁ'?ziliﬁi

R R %%%’B&@%ﬂ TAr R 42 5 EZF R R
HT 32 5 T2 8F ; mdlf 487 ﬁdﬁi’u”7£8#mﬁ’ﬁ?ﬁw
Sptz AR et ek o p 1997 £ 80 5 1999 # 20 B E R A E
ERRtEEET 102 1l AR R EYY 2 BT EN
FUEMO AL ERME > TR ESE R REFR RS B
ARG o Bl LFGRL LR AT L SREL  E YRR AT
PP A EAE 42 5 HREFPRE L8 9 F - WARITHIRLFE
FRE 11 a EYFRRFHRERRAFFING UL 8 - 8- H K
BEeREFALF22HREERFR  FEEF{LALLAEE 2R F W ER
o BEFEFZF AR AEKSEFAEES T2 AR T HE S AT EA
—556;/;30

2T GREESEARTEARPR

Table 8. Optimum ranges of leaf nutrient contents of jujubes in Taiwan

Nutrients N P K Ca Mg Mn Fe 7Zn Cu B
—(%) mg/kg

Contents | 2.77+|0.24+|1.72+|1.63+|0.31+| 107+ | 286+ | 179+ |23+12| 3249
0.53 1 0.03|0.25]0.55 | 0.04 | 56 94 | 150

Source: ## v, 2001

%%Jﬂ%gﬁ

IEEERA Y A DRI S RSeS| - 0 5
dE R A RS A SRR R R B R
¥ T ULER Y % Flz F Ee 4 pbs#ﬂ.,gﬁ ORI ‘E-m;falj%‘gi,’g?»@ﬁm%&

s o wAE A 1981 £ R Epm AR RE L L e (TR G panpr, O

2 DKM PEREY - B gD 1988 & B EiEgk R
TR R AL RIS o 2 1989 IR Rk TR B H Y £
SR ERIE) b0 Al F R LAY A 2T 2 P EaER
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1989 i &7 %ﬁiwﬁiiﬁﬁiﬁﬁ%%ﬁ\ %L EHRE T 6
LR~ E R iy I FFrFe-HF AL FL BT FRERT
R R BE e b W EFER SRR T B HRER
WAEZLEHRE RE A2l E- Ay IR ARBEL AT
PR W ERAEREE ST TER ARG UFLA R D
%*"“'/\. I RERR LA OIS FIEFF AL ORI EFTAE ey
P o
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e
*a

*¢%W@ﬂ’fﬁﬁﬁwgJ%lﬁfﬂm&g%,éz%g%,ﬁ
R - & ﬁhii&i%@ LR T chRd o
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S AR MERARERSEVALRAY R FHMEEEZE R
EZRBAFF e bl LETHERMG - H T F BT
PHEIREY 248 & m3 2o 20mg/ke > &7 FRZE R
Fik L Aok 5 ¥ E Y4 do e bmg/kg T 0 B B IRAR AR AR -
SRR FEREARENT 5% S B s R E A 3 N 2 R F
Al @ E SRR ARR T R R At Y stk 4 T B
BN AR EE ST A 5 0 UREF I R B B
ZAFEBEET AR E TR AN & o ApF ho d SR A%
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A Review and Future Prospective on
Researches on Fertilization Management for
Tropical Fruit Trees in Taiwan

Su-San Chang

International Cooperation Department Council of Agriculture, Executive Yuan,
ROC

ABSTRACT

The nutritional status of a fruit tree has decisive influence on the performance
of fruit yield and quality. Either nutrient excess or deficiency can cause
significant impact on fruit yield and quality. Whenever there is a shortage of any
nutrient in the soil, farmers would have to be able to identify the shortage and
supply timely the needed nutrient to the fruit tree before they can be guaranteed
with a fruitful harvest.

In the past, most of the farmers in Taiwan would fertilize their orchard only
base on their own experiences and thus frequently end up in overuse of fertilizers
or an unbalanced fertilization. The consequences of it frequently are not just only
a waste of fertilizers, but also may resulted in nutrient deficiency or excess in the
fruit trees. In this regard, how to diagnose the nutritional status of a soil and the
needs of the fruit trees grown on the soil in order to be able to design a rational and
economic fertilization program has been set as one of the top research priorities in
Taiwan. Many factors including climate, variety differences, age of the tree, yield
level, soil fertility status, and the history of cultivation practices since planting, etc.,
may influence the nutritional status of a fruit tree. Therefore, it is necessary to
take into account all these factors in the process of establishing the standards of
soil testing and leaf diagnosis for recommending a specific fertilization program to
meet the specific needs of each individual orchard.

This purpose of paper is to review the research progress made in the field of
soil testing and leaf diagnosis to be applied to six major tropical fruit trees in
Taiwan, including banana, wax apple, mangos, litchis, sugar apple and jujubes.
In the end, the author will provide some personal perspectives for future researches
and also would share some personal experiences in doing such kind of research.

Key Words: Tropical fruit trees, Banana, Wax apple, Mango, Litchi, Sugar apple,
Jujube, Nutritional diagnosis, Fertilization management, Leaf
analysis, and Soil analysis.
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